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(54) SEMICONDUCTOR DEVICE AND FABRICATION THEREOF 

(57)Abstract: 

PURPOSE: To obtain a capacitor having good leak resistance 
and withstand voltage. 

CONSTITUTION: A transfer gate transistor 30 having a source- 
drain region 25 is formed on the surface of a silicon substrate 
31. A lower electrode layer 1 is formed to be connected with 
the source-drain region 25 through a plug layer 43a filling a 
contact hole 41a made through an interlayer insulation film 41. A 
capacitor dielectric layer 3 including a ferroelectric layer is 
formed on the lower electrode layer while exposing at least the 
side wall face thereof. A side wall insulation film 11a having the 
profile of side wall spacer is formed on the upper surface of the 
interlayer insulation film 41 while covering the exposed surface 
including the side wall face of the lower electrode layer 1. An 
upper electrode layer 5 is formed while covering the lower 
electrode layer 1 through the side wall insulation film 1 1a and 
the capacitor insulation layer 3. 
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0 1 i: + t^y?ifli4 0 3 i:_h£B«®f 4 0 5 k^ 
4 1 0 4*®A$ii<Sa itz*\J^7 
4 1 0*«d J: J )tCttiSIR4 4 5jS*C VDvilci OffM 

[0 0 4 0] ^J3. ±ie<7)^jgXfS{Ci3^T. 04 4 \Z 
30 ifyn-txt+f^y^illl 4 0 3 ?rX/^y 7&X 
\±%<CVDi£XMm.LtzWi&lzi±, i4 6C/7tJ:9 
^*#^a75 J ffM$^o 04 6*#SaLT, CVD 
mzX *)l&$LZi\Z>*Vs<i'7mm4 0 3 all, X/n° 
•y ^«T^$ft**cll3RLTgaSt«BHt Uf-^ 

[0 0 4 1] 

7mm t Lx&mw£tt®zm^tzm%:<D*mftmw 

40 /<-> J'JBttSrma^tcfilSP Lfc * S B^IZ**'^ 9 

y?li, ^kx.lf2 5 6MDRAM»CftSE*ft4ffii5« 

[0 0 4 2] LfrLlZtfh, Wk^mfeMte&V* 
0»ii*ii-C{±, T«l5«ffi)i4 0 17JJ/n-^-x>^$^ 
^f^tcdr J f/^>5'f6*S§4 0 3 7>*ffM$a& 0 ^WTt: 
J6> *t/<v*4 1 0 £«J&1--&TSI$mii)!4 0 1 t±. 

ummm 4 0 5 1 <Dfflxm&.qm& xvm^-7 nz&tf 

50 K^tA-y^iii4 0 3J (l) X^y 7&\Z X 0 



(6) 
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(2) C V DfiT-fM-t^^i-^-itT 

[0043] (i) 9m~-^mm-z>*%% 

( i ) 14 5 £r#H?. LT> TSC«S?S4 0 1 A<Vffl*&& 

be 4 4 1 ±^mm<vfmzy<? yzixxBf&zi-t 
& 0 ^co^fe, Tgr>m®i 4 o i<75±sBSsM>iir*' i e*f 

§14 4 10±§TOTi:(cJ; i)Si^M$ii5 0 Z\<D£ 
{£<7>Sv^?£(l J: I) +-r/N°-> ?mm 4 0 3 ft 

& 0 -e-it^x.^ *\s^?mm4 o 3(±, s^ot^ 10 

§T> (SfflJ) (ciJv»TRl¥3i t /h$<« : * 0 *^/-?->?ij&*i 
14 0 3 OMV4<a&ft£-C64>S < fco7t»£\ ^<7) 
§8¥<*>/h$v>ai83- (s«) fcfc^TTSMtffii 4 0 1 t 
±gG«HJf 4 0 5 fcOKTM-^SsJE^Ji^U p^<7) 

1401 fc±«fltffiH 4 0 5 t<DW?&&ti:m , )-9ft 
1413 J: WJE#I4£#& - i:^t?§ &v> 0 

[0 0 4 4] (i i) 04 74-#flBL-C, TSB« 

&V4 0 1 V^SfLfcjifci::, ^'t^ttlt 

14 0 3 fi t fZf&£iT-2>W>&tZ& > * *;<v ^jpfeffJl 4 0 20 
3tiTWfrSf 4 0 1 tira^^4 4 1 tlzmLXM 

3 t±, 6£J: i) &STSiS«ffif 4 0 1 Lt-t©±(: 
Wl£2ft2>B»4 0 3 a £, Jin*&&Ht4 4 1 ICigLT 
■€-<0±{cjgsJ£$ii4»^4 0 3 b t i £ i: * 

So 

[0 0 4 5] -fifctc, PZTiib^CPLZTOrj:^ 
»**fr](5Wt**f*Hcov»Ttt, v 'J n >SWfciLhK 

ffM £ *Lfc*6"« o/X*n fitig^#^-f v >^ tf*$n 30 

t>ft.X^2> 0 

[0 0 4 6] '*fc*K»W«?>li, HKOitS*, PZT 
o 

[0 0 4 7] i-T, 04 8(C^t-tSit^Wi--?»^>"7 , Jl' 
(A) , (B) *2ofl=jSU *^tL^o 
[0 0 4 8] 04 8I±, ^>7*;K75tiit^^i-mE&Bfffi 
0-C'abSo 04 8 £#S8LT, -9- > 7*^5 1 Oli, v'J 40 
3>£lg501fc, -g-cDv'j 3>S1S5 0 l±(C)iit;» 
»*it*:-> U 3 >BMi« (S i 0 2 ) 5 0 3 i, 6£ 

(p t ) a 5 o 5 1, mmmmtw-x n zzms o i 

(ALT, K8HE!£*ffi«fc-**) i, ^--^Sfi 
fcfi&g 5 0 9 t 5:f Ltv^o i £ XMmWmftWk 
5 0 7li> PZTtPbTiOi fc0 2W*ii*WU 
-?-?>±lf <7>PZTt!) ? 1 5 0 nmOg|lp£WU TS«DP 
bTiOs ^4 nm<r>mW-*GLX^& 0 

[0 0 4 9] ilteOs'ccmWTi 
» **tr1£fflfc't»-eTJI©PbT i Os t)SRUt 50 
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(A) tU I1180SCC mOT i 4: 
^•tr^HM^T-TBcop bT i 0 3 ZJ8MLtzi><D*^ 

yffr (B) t Lfc 0 

[0 0 5 0] 04 9ti, Z<75-9->7"^ (A) t (B) t 

os^ttJ*£*misi5 0 7 (Dmm^mi^mm^-mMm. 

(SEM) T'SISL7t0T-ab-5 o 04 9£#B? t LT, iS5 
ift^R 5 0 7^1^61 HWH*'* n/x*^h 

it) 75*-9->y>u (A) -C(i4!f^(c^tt</^(75tcJt 

tit, ^-/n/ (b) tiitcfrf Ltv>s„ -r&t? 

*>, (B) (±*>7^ (A) \zimLX&&<D 

[0 0 5 11 05 0 (a), (b) l±, 2OC09->'7 P ^ 
(A) t (B) fcCX&Sffi^fcofcfc'-^Si&gJtSr 
ftitabSo 05 0 (a) , (b) Sr#fl?.tT, ®$S 

(A) (04 9 (a) ) "Cli, ^n77A^ MftgTfft 

^„ i^tcitLT, -9->-7*;u (B) (04 9 (b) ) t? 
|±, ^D7XH h«ii-C*v»S|5^Ufflat-4 3 5t# 

'(B) l±, -^T^ (A) trJt^L-C^<<73^D7*x* 

[0 0 5 2] Z<D£ 7izmffiZtltz4y>-s*)l< (A) , 

(B) tcov^T, #^';-^«i/f*fJJSL.^o .-€-OiiJ5g 

9 tcmJE^eniD (Cftfil^lf^il 5 0 7 ic 

[0 0 5 3] 0 5 1 It. ±H<7j1;mzl <om^Ltz^-y 
-ffr (A) t (B) <75#'J-?«i/tffi£^-f0T£>£ o 
0 5 1 *#B.3LT, «*to*^*-->$'"$;h.fcG&B5 

0 9 treniin L^«EffiT-* <o , 5 

0 7SrSE*t4maE?5K (vvbi**y "^**> 
So ^©15 1 tQmbfr&X 3 )^ (A) t 

(b) tizm-mj±*muL?zm&. ^y-f* (a) ^ 

■H-m-*-f*> (B) UttttLT'J-*W8fc1ij&«S<a:4 
rt^iJB^L^-o 

[0 0 5 4] ±KcoH^Jt*J: 19, ^n 7 *x*^ hftit 
^^^i-S^VT 9 ^ (B) (±, ^n^x*-f htSit<73 
^*v^>-7*;u (A) tcJt^LTV-^mi^^J^^, 

i-*to^#'J -?»ttW-e*s; L^o 

[0 0 5 5] &±<DZ t£t), ni/m 4 7 LT, 

+-v/i->^^ss4 o 3{cfc(,>TS#S4 o \±.\z^,m. 

2ixtzUfr4 0 3 am Jt^W^ScO^n 7^ * -f h 

tiit + * *» 'J - 9 *SFt±eiik«W A»-eab s „ i 
fttc**L-C, VIQtei«R4 4 i±(;jBja$itfcau»4 0 
3 bfli^n^*-f hWit^it^fi^^v^c*, A» 
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WMM4 0 1 t±.%mWS4 0 5 tizWMtit&ft Ziu 

?mmm4 4 i±tugiss*ifc«55-4 o 3 bti^-cs 

114 0 1 i: 4 0 5 t<nmx>) -9'*X ('J-^*v^»K 

*l£HS& : fci;Li»caiA#iSjui£H4lB&) aWBiasn 

^1-<&& 0 fet, +t^-y^4 lO^i: LtM 

[0 0 5 6] ±E ( i ) , ( i i ) «t <K m.%WX-l*. 
tcV'^srmm 4 0 3 jrfc-e&lg.-t-zm^ 10 

mix fzm ' j - 9 «t WE^it 

4 1 0*|#4Itlit"l^^o 
[0 0 5 7] (2) C V Di£K J: OBJfc-f 

04 2 tin 4 3 zmmLx. m&<r>¥-mmtw.<D$i&fi 

mX'\t, T%m.WM4 0 ltf'<9-->VZixtz'i&, V 
i:iot^?jiS 0 ;*)7 7 v^mtcfcv^-r, EI 5 

2 izTp-fi. 7 izr^mmm 4 o i vtmmwtfmm-?? 

[0 0 5 8] tfc, H4 2£#B3LT, WX\-J<9- 20 
>4 5 3l±, -&{C#tl*mJ: ri&'K 
Kn^-^>^t^#tf 0 Z\<T>tz£>^ U-yXh^9-> 
4 5 3 ^H^SHI 4 0 lUzfcf&Zix&t^ Cico*- 
Kd ^^±^11^8 4 0 lftffitc 

;*9->4 5 3£I£*LT&, TSPt®f 4 0 1±0# 

iot, HI 5 2 (C^-TTg|5mffiS 4 0 1<0 
±m>ma±.lzji-j-:>, Yun-$(>rj:t'<DWi'®) 
4 6 3 Ti/^^tC^i-^ vl 1 1 £ h a 30 
[0 0 5 9] Z<DXoiZ^ TUmmm4 0 l±lcflf»4 
6 1 *(R#»4 6 3 fti^q^l-^tfllg-ec VDSCJ: 
0 * ^J^y 9mm^Mf&^ix^>o -<OC VDi£C J; 

rst&^z o tftz&&m.miz**;*is 9mm&cvDW: 

IZi i)J&J££*Lrt:*6\ + J r/^>^|g|fl4 0 34UC^ 
4 0 3 ^D^XH bfHiiT^ft < 

<6> ±.mtmm<vw&iz£ »k ';-y-«yi^i:^i-< 40 

40. 114 0 1, 405 WT*P/r^»l±£*it&-f £ - 
i:^B!£i:&& 0 -ttatt, T%W$M 4 0 1 t±MW. 
114 0 5 t<Dffi-C&ift%M') -9lffi±&£ WJBf-ft 

[0 0 6 0] ±f£«t fi£*CTT-(±, *Y/-?v**fe*iJI 

4 0 3 * c v Di£-e?FM-r&*£\ gs^w; - y"#ft 
&ixm&m.*^i-f%**'*i'9 4 1 O^itti 

[0061] ±ieco«td4F n m**fpjfci-^ 
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1 4: ±.uwmm t ora-cMP&w >)-9 x we 

[0 0 6 2] 

*v*v9mmt, m&mmt, ±mmmt*m 
\^mwmm.(D±^m\z^m $ixx^z> 0 mm amm 

m®.*Wn £n\z^mfoms.<7)3E.wm±.\zWMZtx, a* 

^*(D±tfmmfrhmwm$.<nmmzm.-tz>iitt lx 
v^ 0 Tsr>m®ii±, mmMxmm.mmznM.mzm 
m$iu fr-3mm<7>±mmw±izBf$.-£ixx^& 0 * 
\^s9mm\*. ^mnmrn^^. Tsr>m«yi± 
izmi&zixx^Zo mmsmmit. t^rmnm 
mvmmzm^x^Zo ±ummmn. *ws9mk 
m t mrnrnm t <7>±izT®>mmm zm^zn s 

[0 0 6 3] *HWO#*ft:SBO«3FS L^SMW&x. 

i±\ mwmmi±. mme>±^m®±izj&i£ziv. & 
-3±mimfrh±j5^mm&)izmtf'h$ <%z>noizm 

XfX^&o 

[0 0 6 4] ^HB^co^f^Bco&i L^m<DffiWK 

fi&xtf, mzmmw£w®i±i?;mmfcx$>z> 0 
[oo6 5] ^m^>^s^m.^>Ui L^^bizm<D 
mwizfez_i^ nmmmi*. *v*i/9mitm<7>mm 

±.ummm t <omizfr&-rz 0 
[oo6 6] ^m^mimm^Bi L^-zbizmn 
mmzmt.^ mmmmvtmit. z r o 2 , t i o 
2 , Ta 2 o 5 <Dmfrhmi£ti.2>'j?% < 1 1> mi n% 

[0067] *%w<v*mfc ; £w.0>m&7jm±, v.t?> 
jimiffit-x^Zo ii-'^i^ms.<^3E.^Miz^mm^. 

±Mnmfrhmnmm<nmm[zm-tz>ii*^-th%, 1 ^ 
mmmttizztiZo zLxiizmtxmwmmzwM. 
tMzmifiiZixzxiiz^ mi<vmmo±^mw.uzT 

Ltvx ^ *m^x*\s*Z'9m9mtTn>wm t * 

m<o'J?%< bi>mMtf&&ztiZo ■zlx/*9-->9* 
zixtzTtoWsm t * */*i'9®mm t tmi ± o 

■e Lxm 2 0^t8 y > ^-t* - f: 1= «t 
19 , Tfl5*ffiSOffl^«r-&tfliai^ffi^lId £ 3 (cms 

Zix& 0 
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[0 0 6 8] *«WO**#«11«)«ii*rffi«)«F4 U» 

[0069] ^wn^fcgimnmmjimnfti 
smm^m s tit: & tc±SB«®i a*ffM ?n* 0 

[0 0 7 0] 

ItS t TfflHWM t #> <b $ ^ -5> gMS3±{C * < v 

[0 0 7 1] ifc, **'<->*ffe»*ld\ T««ffiB± 

[0 0 7 2] *!S^<7)#iIttSSO«P£ Lv»»if-eii, 
H«fl«IM-«>(Bd**S <> .Jbflffl$$3-II:ir-€-«>«j&**$ 

o t gits t rasm^s t #• <b «j& ? *t & &.m<vmm { 

iitzWs&x- i> , c: <nwtmn \z mm <r> 
frmmm' s &m-£i-iz>o ttz. mwmm\*> tm 
mm t±w*sm t amtzftm* t> <> 
[0073] *&m<D*m&8m<oftt um^oem-? 

tub, tkmw&tfm^bti&m&izimLx. *^-> 
mm^mmm h^cm^o 

flfl**S<*«T?S4fc*, * 
■f f -^ORffil^|c4sv^Tlfiaif^«^i:tt<**o 

[0 0 7 4] *$&WO#3ftt«1ttf>«if * Lv»S<blCffl!<0 
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[0 0 7 5] *%m<n¥-mtmW.<7>Ui L^h\zfa<n 
i^v#fl-«t I9^oT^o Z\<Dtztb, *c*'*i'9W&M\Z 

mm izmmmmm lx*>, -zti 

10 [0 0 7 6] *«WO*»flsS«OKit^-C«±, 

TsY^mt Kn*-.-K>ftW 

* 4 C V Dffitc J: 0 * + ^ <-> ^ «f S^ffM 5 itfc*-& 

(r>^*\/^*mm i £%h z\ti>*°imt%2> 0 Ltz 

[0 0 7 7] Tffl5aflW*/<^-->^i-4ffir 

K J: »? «JS S fi4gtHSS±tc^r / ^ mmrfWM 

i5 J; tWEfittitti* * ^Kt4 i t &X 
30 I4„ 

[0 0 7 8] $p>tc, Tmmm*'*9-->y-tz>fft 
{z, z\ <?>TMWMm±iz *>?><i=s9 mmii^^L s n 

4 0 zcotztbs *V'*i'?mmitTUWMM±lZ0)fr 
M?^4o iot, Tttx-lfX/^y^^tr+^/^v^ 

^/^<7)ffMli?P*iJ^^> ZtvtoTL&ftimV -vim. 
a x WEfftt JBffii- 5 - 1 ^ J -e 

40 14c 

[0 0 7 9] *5&MO***il«<0Ka^ffi«)Sft Lv^ 

^;*is?mmitm2<Dmmfrt>mm-fz>z\ tit%:^ 

^^-v^#x.f>^4- fcl±ftv» 0 Z\<Dtzib, 

^ tini^ ^ <7> - vie mst^r 4 i 

[0 0 8 0] ^H^<75^-*f$^S<7)^ii^-S^$Ft Lv^ 
50 SffeltS OffMPtKTgBSfrSf ^)±g|5^M(cii A $ ixtz 
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- v (i i ^ ij - ^ ^st^-r 4 - h £ it 

& o 

[0 0 8 1] 

mmm] ixr. mtwtD&mmiz^xmtm^xm. 
[oo8 2] mmi 

m i ii, *mn<Dm i wiia6«nci5«t*¥*ft^awfli 

JS«:«EP&»{^-*-Wrffliat?*4o ®1 £#S?.LT, v'J 

3 > *s 3 1 osm c t± , ^«BKbii 3 3 mm. 10 

v>4. *fc£OjMHMm3 3 «>Tii!K»-*-* 

ftP. 3 3tff*)l-Xh y/<ffi«3 5 fcKJ: »?«5Cfl?»= 

[0 0 8 3] h7>^7ry-hf-7>y^?3 0IJ, 
y- hB*ffcK2 1 fc, y-h«ffi2 3 fc, l**tf>v-* 
/FN >fli&2 5 h^^TLTV^o v'j3>«3 1 
<7)H®tct4, 1 *tOV-*/ K W >fli*2 5-6*3^0 

«2 5«±. LDD»jS«:?firLT^4 0 -*-$:*>*> V-X/ 
KW>®i£2 5(4, ifc^«aK^^^l«2 5 a 
fctt8^S«IK«>**fi!»»*2 5 b fc^WHiiKJ: t) 

®asiiTv»* 0 Z0>m0>v-x/'h'i"( >w&2 5 

{C*fe*ii4fS«±»cy- h»ffcR2 1 tMLty- h 
tt£ 2 3 ri^M ?Wv>5„ £ <7>y- h 2 3 

[0 0 8 4] i O^Sm 2 7 OSEH±lcJifti-* 4 "9 
^ol^v-x/Kl^Y>fS1^2 5cOV^-fix^— 
Utm-tZXTlzyfy M&3 7i)*&WLZitX\<*Z> 0 Z.<D 30 
tfy h*l3 7i5j;D t 'h7>X7Ty- h h7>y'x^3 

0 4 o K v 'J 3 >SMtK ( S i O2 ) 4 1 73* 
ffM?iitv^„ -OlW»f)M4 1 iz£*)mt>tiZ>Z 

tizx-ox^y hm 7itm&fr\?v hmtztix^ 
[0085] mmmmi 1 ki4> -t^astiM^ 1 

it^v-x/ KW >^i*2 5<£>v>-fti;Hfc^— 

h*-;M 1 a4*Jg]ftS*rCir*«. 
:<03>^7 h*-*4 1 a *£»U J: 0 V- 

X/Kl^f >«*2 5 0fEffif:«1-*J:-7»:K-"/b^ 40 
^ B B B v 'J 3 > £ *) 75 yfl 4 3 a jJ^JS^TV* 
& 0 :<07 , 7^14 3 a fc'OJTJI 1 3 t^Itty- 

1 Otf&l&ZtiX^&o 
[0 0 8 6] /<'J71 1 3(4, (T i ) /Sffc-^ 

(T i N) (T i) 0 3W»I*#U 7 

7?l4 3a 5 KJIM£ft-C^.&o ^'JTJl 

1 3 *»Si-*#BW)ilWi±, ^100 AH*-*?* 
4, :0/<'J7| 1 3I±, K-7*b^ a B 9 y'^>ii5 

547*7^i4 3a frbT&mmm i tc^^^Tj^tetfe-r 50 
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&z.tztt±L, fr^mmmmkA 1 trmwrnw 1 1 

[0 0 8 7] Jft^y? 1 oti, TSCTEffiB 1 t, 
/<y?«^13t, ±SB*®§1 9 ti^LX^&o T 

ffivsn 1 1±, ><y tji 1 3 &frizLxmffl%&&Wk4 1 

<75^®±(C 5 0 0-7 0 0 AoRfft^lfiSiiTV^o 
itzZ\<7)TWWM.mite&£. (Pt) li)iotv>4o 
-WTSBS®! l<9jlE±i::*:i:x.(fPZT, BST, 
ST, P ZT%¥<DMWg&W&£ >? * 

ma> BST^>t»^i:i±5 0 o~ioo okmm 

6 0 0-8 0 0 ASK<7)Bi)¥* ? J: "JfflF* 
Tab •) „ ST fcfli v»fc»£-{r(4 3 0 0-7 0 0 Am&X 
ab I), PZT*fflv^*^i:lil 0 0 0-2 0 0 0 AT- 

[0 0 8 8] BST, STI±^Sf*T*abi). * 

E (4#* 3 5 0 , 2 5 0f*4o tfcPZTIi 
?il§*f*-e* 0 , *-*>Si*5p e 14 7 0 0 T'co^o 
[0 0 8 9] C: <DTUW&M 1 i: ? 3 O 

fflM^a^ 4 o iznmmm 1 1 a vmrnrnmi 1 ± 
httm$^tv^ 0 ^cofins^fi 1 1 at±. vmieiK 
M4 i<D±Mmffifrt>mmnzmwi **/hs<**j:d 

< 4 * j: ■? iwj^is e nr v » -& o c: <r> * \j < v 9 mm 3 
kfiiiMffeifuf 1 1 a tzfrfeLxTummm 1 4 
■9 tc±si5m®s 5 * j ?fm siit^io c co±a5«ffi)i 5 

(±, 7tkx.lfe#4 t)&oX\,>Xi>£ ifclilKB 
c><x-f K-7*h^->'J 3>4 <9 ^otV'tUv>o 
^<7)^r ^ /<v ^ 1 0 *m&-f*> 4 ^ {C^.t)^4 5 

[0 0 9 0] ^C, 3t^OSfiiU*itt*#««««0«lji 
^?i(lov>TijiBJ-r^.o H2-01 lti, ^^<^^1 

[0 0 9 1] i "flU 2 Sr#M Lt» y'J3>Sl3 1« 

(t$it*«m=, y- M*ft«!2 1 ty- hm^2 3 t 

lJ-fOTV-x/ Kl/Y >^2 5 t*^-fZ> h7>X7 
ry-b h7>y^f3 0«$H4o ttzY-Yn. 
ffi2 3<0«M*«-9«»Bi2 7«±i:i«tS4 9 
tc % ^oiitwy-^/KH 1 >®1^2 5<0v^-fix^— 
Jjtm-fZiolzey H37AW?ii5 0 CCOtf y 
b^3 7I±. ^«h^.l4K-7"h#|§ B B a -> , ;3>Bi4»)^ 

[0 0 9 2] lOkfy hii&3 7 t h 5 >X7tY- Y Y 
7>vX?3 0 k«rSo4dU->'j3>*K3 1©SI 
^Mt:«EC V DfetIv»T-> ') n >^jkK4 1 75 ? ffM 
2i\Z 0 ^cOv'J n>^ftP4 lff)SfCSOGl (0 
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Z<Dfe. SOGH2:*> i ;3>ftfUR4 1 t^7f/<7 
* L, -eat- J: 0(il*¥fi*±«§Effi*#1-**HI«l& 
114 1 ri«J&K$;h.* 0 
[0 0 9 3] H3 fc#8HLT\ «W*6BaR4 1 <7>^®£ 
h UvX h 5 1 Ji^^j^a^c -CD?* h 

x h 5 ni, mt9m%¥\~zn v-x/ kh 

2 5«±Si:*-^^->5 1 a£Gi-2> 

L-cmmmm4 uzmii®.^y*>rtfMZKz>o - 

-f >fgi*2 5<^v>T;ii/Wt&:£<75SEBlc3I-f & 3 > ? 7 h 
*-;l>4 1 a-mZfc-ZiiZo itzz\<r>a> 9 9 h*-;t 

4 1 a li, -t-onn&PO - 2 ~ 0 - 6 mgJgT-^fig; 

[0 0 9 4] 04 £#H8LT\ 3>?y- h*->P4 1 a 

fca&tr «t ? tc, mmmmi 1 <?5«®£®ic k-t' h 

£ttS v »J 3 >JH4 3 ri ? 3 0 0 0 - 9 0 0 0 A WR^Tf 
C V DfttC J: K— 7° h £tt U ^ 

»K4 3i:x7f/<7 7&M2ft-&o 
[0 0 9 5] :ox7f>^Mli, tzbiLlSifx 
^ : S F« , S Fs : lOOsccm, #\*je : 

5 0 OmTo r r, RFtA : 2 0 OW, : 1 -2 

>^4 3Wi7f>/«|li4 0 0 0-6 0 OOA/m 
i n. "C'£>-5> 0 

[0 0 9 6] EI 5 £r#B3 LT, ±!2<7)x. y > 9~\Z t 
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£t), 3>?^h*-;i/4 1al*|^«U -fitCi*) 
y-VKW^ 5w«Itgtsy7^l4 3 
aT^J&Sft&o 

[0 0 9 7] H6*#8gLT, r y VM 4 3 a OifS* 

nut lt, ^-9>m. &.it^-?>m. i-9>m<D 

3***#* l 0 0 AfiK«>BWTJRfc*><7 *i£fc ± *) 
tOv'Jt-f Kft*ff«rdfc*, iag6 5 0t"C2 0 53- 

Mm (n 2 ) *av»i±7>i'=0' (Ar) co#h^:t 

1**5 0 0-7 0 0 A^^ff-efctx-lfCVDiitcJ: o 

»s$ii4, -cof£, /fj7ii 3 &*±/f -f- 

*>Jii:T«WBi 1 <D&&b<D-&£it<Dtzit>, 3ft 6 

[0 0 9 8] &±3, Z<?>&&iktfmZiitz&££ 
TSBWSS 1 <7)^®±tc $ ib ic 6£g HMUU 
v\, 

[0 0 9 9] 07 *#Bg Lt, 1 oftm&BlZtz 



tilfPZT, BST, ST, P ZT%b'<D&mmmtt 
ftj:0 44l3 3MBlft$ft*o *SMI¥*f*H- P Z T * 
JBv»fc*S\ ClOftSI^WWi 3 l±, 1 0 0 0-2 0 
0 0A«OiSp-C\ ifcBSTA4WiST*ffl^ta^ 
(cti#* 500-1000 A> 300-700 AA<7)H1 
$*t<5 0 ^Of^ SSI«5p*mi:LTPZTSr 
y 9 mz ii)|«L £±§£-C: l±, PZT^n^ 

* 0 z\<Dmim<F>&mt. wm (o 2 > ^H^-e^t 
io x-jriss 5 5 o < c-e(i3B#Ffl, *4v»(±ias6 5 ox:r- 

[0 10 0] E8S-#fiStT, AStttsPftfM 3 <73^ffi 
±(C, m^<DmklZ/*9-=.>y%ivtz\/V7s 
> 5 3iW$ilSo ClWUvX h/**-> 5 3 i7X 
y* i: L-Cfl5Slft*tm« 3 , 1 & ± CT/* 'J T« 1 

~<D^9-->y\zi.i). S^i i)ft-5T«*flW l* c 
A*V7f 1 3 i: -/7 C'Wi 4 3 at^IDTV-x/ Kl^ 

20 tz.z\<T)}^9 9~\zi. , TW«®I l £>SK±{-A 

-oTgp*ffi§ i b*v*i'?mfm3 b<r>®m\sm. , R 

>5 3^*$it^ 0 

[0 10 1] 09 £-#HSLT, TSBWffie 1 k*^<v 

^«»)B 3 b <vmmsm*mo z a v >j ^>mm$> 
swiy 3 >w.it<®)£ *> %%mmk 1 1 **2 o o o - 

3 0 0 0 ASJg<7)RI?T'C VDffiKi 0^BE$it*o - 
W«MtR 1 1 (C, ^ < t ^ **;*is?mm 3 <7)^E 
30 75 s Sm-r-?>iT-m7j14^-yf->^%$it-2, 0 

[0 10 2] HI 0*#B3LT\ r<7)X7f->7CJ: 
•J , TSP«ffiS 1 + t/^y 9mm 3 Wli^Io 

^^ciiitei i atwi&ztL&o 
[0103] mi i zmmLx, Jf^y?«3t 
mmmm 1 1 a t^tLtT^ti 1 £Ho «t o iz 

vMi K— 7 s h U^yj;!) ^^±f|5«^ 

->^f£$fJ13 t±ffi*ffiJi 5 bfrhts;h**:>*=s9 1 0 
:©*^v ^ l 0 X n \zffl®Wk 
40 4 5^ffM$it^> 0 

[oio4] *%mm<o*mvmwx*&, m\ izm-tx 

9 J: 7 \zmWffl®M 1 1 a*«5gJffiSitTV»i 0 -coH^ 

*6^@i i a«±ira^fgi4 1 <n±gmmfrh±.-H~j£ 
j:?i:»ss*itv^, -tiit>*>* mmmmi 1 a a 

50 4 1 t + t^y?l6iSi3 fc*»e>«ffi$n*S^)1iS 
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tftntzhfrKHmtZix&o ±ot, tztz.±MW®M 
5*»x/«y ? v£<7) J: o ft|£3i1&iI140S^7ji£l-£ Off£ 

10 1 0 51 ttz, * + 3 WU TSflttM 

§ mffiHK 4 1 fc T^mtis 1 1 co_tgiM^ p> m£ $ 

fl.*»il«±£* 3 tffifct* - 1 lift 

3 oBBPtf** < fcofci), RW4 1 >5 1"* Cl i: ii 
ftv> 0 L^'ot, + ?%t&V 3 (DWkW-tfU < ft 
SItCJ: 0*^'*v? 1 OWB'J- ^4*14*5 J: OWE 
#^*Sffc1-&ci*>ft^ 0 ifc, 3 
^mmM^ t* C t K X <0 , +t^->no o«fl6** 
«#-e#fcv*fcv>"7*8lfc±i:ftv\ > L« s ot, ASF 
ft»M-^#1±^«ttWE#14«-*i-*++^^>^ i o 

[0 10 6] $e>tc N +-v/N'v^|fe*f^3li, TUn 
mi<OWM±K<Dfrfc]$.£ixX^2>o Z\<DtzK>. tzbx. 

mmmm4 i ±izmi$.2ixz>mfrizit'<x. 

Ltv^o ioT, ±T«Si k 5 bomzisiti*)- 
ft£ 0 

[0107] *nisww*#«««oaiii^ffi-eii, m 
^<y? mm 3 1 smb^s Lxmi&z ivtzm. mm 

^ 9mm 3 j&^JjfcSixa £ t lift v> 0 
[0 10 8] ^*0!|6O<t-9tcTSI5*SS 1 

$ac «t <oT&$LLtzmz*\;*i/ 9 mm 3 tX^y *j£ 
tiMtii^cii, mmmmi 1 fcTswMw 1 1 

"C*j£Sii4f*iSffl5±i::i3v*T* ^ffefta 3 com 
J¥t5 j » < ft o <o RUMx* fee: L fc «) -T& o 
[0 10 9] L^L, TiB^S! l<D/*9-->9~mi,Z 

*_^.>^y9 mm 3 tmss. zti&tzib. *xs^s? m% 

m 3 Ji!i!3r¥jt§ft^ffi£*rl-& fi&s 1 JtKJ&SSft 

*o zntitb, mm&nm* i fcTwess i t-citjft 

$ii*SH«±U* t^*/ ?*§*fJf 3 5&*»*i-4 c t li 
ftv\, ioT, ^■v/^v^?6lte3com)?^ f iS< fto^ 
K^ft^ i oroitV- 

[0 110] Zhiz, ftfcHOJ^IcTWWBi 1 Sv* 
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4 i±u^issii4«»*#i-4o z\cr>mmmm4 1 

fl-.fcij'sn-r*** httii^ftv^ 0 ZOtz.it>. '±T* 

4 1 OCOjB-U-^tfliftkcO^'fk^^UT^^o 
[0 111] L^U *HJfe(WtMiTffl5«ffi« 1 

- > ^fr(c * + / < v 9 mm 3 ^ifm $ m tztb, # 

/^(iffM$iilt<ft-So Lti'oT, » , ;-^!|f'tti5 
<£tWE#tt(c«^f-: + -v^"->^ 1 0**bt-t«5c:t^ 

[0 112] ??>i:, ^*^iJ<7)J;-9tcTg|SS®S 1 
^ - - > y-fZ t § (c(i±iS L?t J: ■? ic, T^affiS l 
<7)SIi:lf7 , 7 (- J: ^ffifl^x. h iitz *) , v 
Xh4>i0^ (*-**>ftf:*) ^TS*L7^f)i-^o 

^/<->^ i o WW 1 J - ? #ttiJ i; oWE^tt^^f k L r 

[0 113] L^L, *H*fe^-CliT^«ffi§ 1 <»H9 

- - > ^Hutc#^/<v 9mm 3 **3gjfi$n*fcie>, t 

^^M-f^-tliftv^o ioT, CVDffiUJ:')'? 

30 T, »'J - i 0WE4*ttlc«*t^:^- 9 1 

[0 114] fti5, ^lifefaj{cfev^Tii, ilC/Tti 

■9 ^(PMieifi naii, A-'j7ii3 trummm 1 

Ltv>4, L^Lft7i ? e>, fJM^f ® 1 1 ati, ^-ft < 
k ^TSUWSS 1 <aHS£So-CV->*Uf J:v^c*!j> Ell 

i t±ummm3 t^mm^m* oisv^^t 

40 [0 115] ftiJ, 3f:fafeffilUl5V^T«±, 0 9*3^^0 
1 0-C3Fl-f|g«*Mi llali, ^®(CJFM$^v'J 
3>affcRl 1 IZ2 0-3 0%«D^- 

iSi--kt=i *)Mi&£tiz>o z.<n*-^-3--y^>y<7) 
miz*v/<i/9mm 3 o±«3Effi^ - vi&s-*. t> 

ixZ> 0 z\<n*\/^9mm 3 iz^-x. bivtzV* -y'l: 

»^ 'j-^ii^ctlsto z.<Dtz*b, ®mm% 

mi 1 aroBJftWFK+lr/^j'lMiHi 3 \ZjT* 
50 fc £Jf JSLT^Hifi0lJ 2 iJ £ trgSfeffll 3 (i5E-<^ 2 
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[0116] mm 2 

ii i a#<JBa3Jift:fk T--/uiaa*ifet^sjj** 

0 0 "D&iBK-eR* (O2 ) #HSC«t«UiJV»T 1 0-3 
6 0 0t©SJ£-CK*£H&4't::*5v>-C3 O^T^rtT 

3 i-^-x. t> iifc jr ^ - v' (imiK u * * / < -> mm 1 & 

[0 1 1 7j %|ftfll3 
1B!£*g& V 1 1 a Z r 0 2 <Wt*S»> u=.*j 

A) , T i O2 (BMb*-*» , Ta 2 Os <mt?> 

[0118] Hi SUil^Hl 4t±, *5&WO*30fE 

wmmxhh a m 1 3 *#bklt, raws® it** 
^9 mm 3 tmmzntfk. mm^mizz r 

0 2 . T i 0 2 ^>L<(iTa 2 Os X <0 &&e^HM£ 
its. ffi&B 3 ofEH**»m L * v » £ 7 tc , 

im 1 1 d* s Z r O2 Zb'lZX *)Mf£2ft2>o 

[0119] z\<Dtk. m\?>nimtffl$kv>'i&xM.*m. 
[0120] ^.-mmnnum^xn.^ nmmmi 1 

v * *6*te 3 <D±^mm^z <jr>*-vi->>r\zi.*)*r*- 

v££»t£ z\ttf% < , $>x.lz*v/*i/?WM lis it? 

[0 1 2 1 ] ttz, mmmm 1 1 do#^« z r 

O2 , T i O2 ^L<(iTa 2 Os Off MM e t±, 
12. 5-18. 0, 20. 0 N 8 5. 8-1 7 0. 0 

x-$>n. 5"J3>bmui (i§m^e = 3. 9) n 
vaftag (i§*$ £ = 7. 4) wt«LTSv^ 

ItSl 1 d cifcK J: !K +t^v^lSl 

iJiO'sraicfllg^^l 1 1 d7^rtELTfc*^ 0 v* 

[0122] zivizttLx, mzmmmmi 1 di:-> 



22 



& o 

[0 12 3] COi-7U, fBSttiSWl l.dUZ r 
Oa > T i O2 *>L.<l±Ta 2 Os *m^tzZ\b\Z± 

[0 12 4] SHEW 1 
±JELt*»^S 1 0H*«tci5it4**ft««iJ J: 

[0 12 5] *K0*JfiWW«iS*fttC*3V^-CI±, BI8 
DTtlgT-Uy^ Yt*9-> 5 3 i: LTTa|5 

1 * 5 V<^-->-^"$n^o -<7)Ta3*Si)l 1 C7)fi 

y f - y y-f&mz, -ex y ^- > y&itZivfzQ 
±-t>^ HI Stc^-tiTiC, TSCBS®1 t**rni/9 

mm 3 fc u-yx h/^-> 5 3 tconijstiHJ£#«-r 

20 h Zttf&Zo ZVVmX'l'iSX h;*? ->5 3 

[0 126] 01 6£#flBLT, 1^->'X 5 3 

[0127] 017 4-#Ba.LT, ±ieo!|%aw • mffifig 

[0 12 8] 018 £#B3LT, i^ii fCT«l5«ffi)B 
l offlgKSM*$*LfcW£fi£B l a7iq?fti-^*cB 
T% ±K<75Hj5gCT t ra«OfitZg (C J: IJ + -V / < v y* 1 0 
*fl|j£i-*i:, -0££#6£E1 atci^T^KSSl 

*.> rass^s i c7)fjjM{c±^mm 5 t<D%m<vtz>b 

40 (Cfflfi^&Ketl 1 a*I£(tTV>&K&75^;be>-f\ 

*®s i ^±^m®e 5 ttfpmz&^xmtmizmffi 
zivxLtio zv>m&. **>^s9 1 owmzam 

[0129] ±ie<7?T^mgi i t±ummm 5 t^m 

[0130] 019-024 ti> 1 <omm 

\Z& { t >5 ¥i*#KBtf>«£#a: * XgJSK^ftW&Bf IB 
50 0-e*-5o ii*Bl 9 Sr#flBLT. ^^*-C<OlSt±± 
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f £60 0 7 tcjjcf Iff i 13:1 mffiXfr Z> tz sb *<D%%ffl (±€ 
B&f&o -cof£, *^/N°->?f6#/i3coStffi-£ffitc-><j 

[0 13 1] 02 0 £#P3LT, v'J 3>9MtRl 
^M±i;pJfMW?f^(c/ < 9 -=- -y rZixti U v'x h ;<9 
-> 5 3 7) ? ®fig$^^ 0 h 5 3 £-7 

LTv'J3>BEffcfflU 5t« j'iffeSai 3 

t , SifeS it« A-'jrii 3t 3i f KM^J- -^f-yf\zx. 

u i <?v < * > y<rM\z±M t mmiz l x v v 
x 5 3 t->y 3>aifuii 5 t+^<v?i6 
its 3 te^n i tofli»cfiis&&8 1 atmmzn 

&o Z.oyfe.VVT. Y'*?-> 5 3tf®i&2ixZ>o 
[0 132] 12 1 i#!SLT, 1/vX h/*?->c9|£ 

^ >gftffcS| 1 5 <0±»£ffli £ 19 ±^5£D f ^,fflSS& 
Hi a-t>mff-f2> 0 Z<7)nm&±m l aOvVn^Hfk 
Ml 5 J: 0 ±f i]3&53-(i, ? * - 9 - 'J*, -j y % &rmm. 

[0 13 3] 0 2 2 £#B3.LT\ dO&SW • 
Sic J; <0 , TfflSWSB 1 ©HKfcS&tett, j»»o-> 'J n 

0 1: - 7 0 "cos* -caETWasK w^x 7 hx-yf> 

[0 13 4] 02 3 ^#BS.LT. iO^JCy hx-^f> 

[0 13 5] 02 4 Sr#BBLT, ^<Df£, ±i£L£H;5fi 
«fc|B|»(OfiDjgKJ:»)fi)ffiifei»Rl 1 a**3B«a*it 
4. $*>K, £<?>ffiBMiMRl 1 aWfAvJ'iii 

3 ty'j 3 >®tft§i 1 5 1 LXT%v.m.mm 1 

±»lSi5ffiS?ii4. ^tiKiO, 1 
O^MSft-So 

[0 13 6] *%m<om 1 o^fiajT-ti, 
8W3±Uy«;3>BEffclBll 5 36 f $'b(c|5(t'b^^o - 

c7>/c*6. * v ? fgjfsif 3 icx yf > y\ z x & - 

WSG&IBl aHxv hxf> y-C^-T - i: 
t & < , T8B«ffiS 1 k±»«ffiS 5 i:76 J ffiiJ^^a^ 

[0137] $ i (Dmmx'it, *T'<z/?mm 

UK Z\1xl,zm.b1x2, i><DXli% < . flKftff^^V 1 a 
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<Dx. y ^ > ^(c J: &P&£fl#(C£i</»"£\ li > ^ fx y^-y 
[0 13 8] ggMg 

i atxfu 2 o*j&0ij(ci5v^T(±, Tecmsi 1 
df + /< v ^ mm 3 1 cofflgiiiiM l tz$m ^ml 

S3C0ilMl±iS^L^H*WLTv^<-C^ <t <, T 

ffimsn i wfiiai: * -v^-?v ^iffefsyp 3 wfis t u j; ^ 

1 0 SftO>T4J:v», KIT, T§l5«ffiii 1 t * 

[0 13 9] 02 5-03 Oli, *&m<OttS2<omMM 

mx&Zo 

[oi4o] m2<7>$sim<ow&3m** 02 sc^t 
xs $ xim^m^yjm t mm<oxm. zmzo 025 

20 [0141] ^:tc02 6 «r#fl5LT. *ffi^ffilC7 * h 
b-vX h 5 3 c^'O. 5/imtlT<OMJPi:^*J:dt^ 
^$it^ 0 ^£7)7* h 1/vX h 5 3 c lz£ffi3-v J f-'<y 

[0 14 2] 02 7«r#SBLT, ;©X7f 

3 d<7)±a5S®(±, Ta5«@e 1 <D±M3imtimmffi 

[0 14 3] 0 2 8^#PSLT, ma&BB£.tzkx.HB 
30 ST, ST, PZT&f(Di^i§m^H-#i»)**13 d 
tm$L $ tt<5 „ JSI§«^*t*4lC P Z T &fflv*fc*&<g\ 1 
0 0 0 - 2 0 0 0 A<r>mMX\ S£BST&£v>liST 
*m^t$tit> 500-1000 A, 300-70 

0 A<vmmx-&mwmnm 3 «$ii4o 

[0144] 029 S:#BB LT, jA^E^mH 3 <7)^ 

ffi±tc T^m^is i (Dw-m-tmx < , -s-mc i 

«)T««ffi)i 1 0«ttLh*«^ UvX hy<^-> 5 3 e 

53e£^X?£: LTMRVI4ttHI 3 d (c^^-tt^ y 
40 -f - v y-A%$ ixi Zbizji i), TSPWffiS 1 <0¥ffi^i£ 

Sl^ttfl- J:^j;4*y^v? mm 3 d * J fM $ ix 
ho Z:(Dm. l^vX h/^->5 3 d£J:0'5 3 e75« 

[0145] 030 £#fiB LT, Y/^v 9 mm 3 d 

±m>mmm 5 da**/*? ^sict ^sw. -co 

BR, TSPm^® 1 C0fflMi:±$|5m®e 5 d tcofflicii^ 
P 9 0 t5^M Sfti, C <D^M 9 0 IC «t *) , Tap«ffiH 
50 1 t±SBS®® 5 diOTt*CftlcttK3Ji&£ fcaMftihS 
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[0 14 6] ±Eoyn-t^SrgtM?ft4;i:i:J: 

, TS&mif n i oflia t+t^y? mm 3 e wmi 

[0147] fcfc, *^BJ<75*»J 1 , 2 J: tfaSBfll 
1, 2UJ3V>Tt±, **&fg»i 3 Kfflv^fL-SK 

BST, ST&^^mft^ffl^ibftari*, 

[0 1 4 81 03 Hi, ^-v^'v^^iiS-^fiUic^i- 
18W&Sfffll2T?**o 03 1 «r#SBLT\ 
1 2 0 3 t L-C»SI«#:fc L < (±S&S!*«:*fflv*T\ T 
0 1 t±MW.mm2 0 5 tOlBKcmffVSrRl 

[O14 9] 03 2l±, ^^y^i^tLtflll 

off), epSDWEVtSaQiiii, l5t?Jt£!l<7>M 

[0 15 01 ^tUC*fLT, * + ^SfiiWBKS&ftW 
fl**fflv»fc»£-Kli, ElUPWEV-fF*Qffii»t±JiIK 

[0 15 1] ^±oenSn«BEV-#SQW#14J:f}. * 
(2) 

[0 15 2] (1) mfljWMlZ-o^X 

* * /< -> 9 mm Kiw«fl»*ffl 

* coenJnmiE v -#* q inti t s< t * 4 » ^<r>tz 

ft) iiQi -0=Qi i££ 0 

[0153] ^w:*tLt, ^*Kaiiuam« 



EVcr/2 ^enip-r^i:, iiQi a^^iM, z\<r>w,z 

4 0 z.<ntz*>, *\>^s.9<nm$mffiWL\ZQi\ -q 2 t 

03g$MM5*Qi «fcOf&<££o 
*^«#»t!i s /Jn £ < ft -& t , t* 9 <D%fx&i)mm t $ 
0 , I C *>i«Mfc&*3 l€ r § it* „ 
[0 15 4] &±J:»K *^<->^WM»:iirill«#il 

[0 15 5] (2) Rt^Co^T 

»£\ **s*i/9mmizfgmm t 2i£Zo ^mm 

tf±£ZZtit, fztz.l£. H.M.Duiker et al. "Fati 
gue and Seitching in ferroelectric memories Theory 
and experiment " J.Appl.Phys.68(ll), 1 December 1 
990 pp. 5783-579K t £!±R.Moazzami et al. "ENDURA 
NCE PROPERTIES OF FERROELECTRIC PZT THIN FILMS" I 
20 EDM 90 pp. 417-420 tCffiffcSftTv^o 

[0156] z.<Dtz#>. *vs*i/9mmi~&Mm.tim 
im^it, 9 mm ubss^ ctls 

*^;*-s9mmtzmmmtf£.£zt, ****/9 
mmmx >)-9 wawttfc i^-r <ioni% 

[oi5 7] zixizuLx^ 9 mm u^st® 
wm*m t + -v 9 coenspms v -§*Qft«ti± 

[0 15 8] Lfc^oT, +-V/<v^ifeiBaiK#SIKfr 

[0159] *&w<Dniim&£tmMmzi3\,* 

(±^ixtc|5gf>^-r, L<{i^^>/^kf- 
9><D2mM&X$>oXi> <tv\ 
tzi±. fckittf 2 0 0 A<£>SH¥Tv?>; l 3 liffM? 
iX-So $<btC, /<U7i 1 3i±cimbofllBS;«ofcotcliK 
f>ii-r, •? L 5'>-. glMIifclif^y'Jt'f Kftfft 

5 i7*S 4 3 a ^(b^ttftdTaJKSS 1 "JSMtini 

ffiit-cz. j>^mmmm4 1 tTtmmm 1 k^«f 
[0160] 4*:, Tassnei cLtetuo^ 

L<l±Ru0 2 i^iot^tUv 1 . 
[0 16 1] £f>lC 4r+/<vj'iffi8Ui3l±, PZT, 
PLZT, BST\ ST5:iftcov>rgi0^L7t:* ? , 

so if &m-t zzt § ^ o 
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[0 16 2] ±««W5Ue^t L<tiK- 

r^A, A-£-£ (A 1 S i , AlSiCui 

>') > fy> (Ti) , mt*?> (Y i N) , 
Xf> (W) imoti^o 4^ -tfflHEffi)B5{± 

[0 16 3] 2fc||^<7)^li5J:^2^*JS0iJ(i 

ffi © i, ^It-CffM L X i> m ') - 9 J: 
Wxtz*\><~s9 1 0^CtA ! t^o -teCV 
DjiC i SjfflR&Kl* 15 0-2 0 0 A/55"T£> *) s Z 

tlx**? zzismmmi 25-30 h/ftxh 

MiZiSlf S + * %&Ji 3 (±C V Di£ tc i 0 ffMi" 
[0 16 4] 

£.£ti*) -fZZt l±%^ 0 Ltfot, +r^v?<0tl 

So 

[0 16 5] *ffi8WMiTeiHWW±K 
coAffMSftT^So Z\<nfz#>, tzbk.\XX'<-j 9&T 

mm mm $ as t , mm <n±M> 
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